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(H06-051256) 

[Title of the Invention] LIQUID CRYSTAL EJECTING APPARATUS 
[Abstract] 

[Object] The present invention relates to a liquid crystal 
ejecting apparatus for applying liquid crystal on an inner 
surface of a panel substrate such as a liquid crystal 
dropping apparatus used, for example, for injecting liquid 
crystal in a process of assembling a liquid crystal display 
panel and it is an object thereof to provide a liquid 
crystal ejecting apparatus for ejecting a predetermined 
amount of liquid crystal by means of rotation of an axis. 

[Construction] For example, in Fig. 1, first, when an axis 
is not rotated, the liquid crystal is not dropped from a end 
of the nozzle. Next, when the axis is rotated by a rotation 
mechanism, the liquid crystal existing in a gap between the 
axis and the inner surface of a sleeve is pushed out toward 
the end of a nozzle by means of affection of a spiral groove, 
thereby dropping the liquid crystal. Here, it is possible 
to change the amount of liquid crystal to be dropped by 
changing the number of rotations of the axis and the shape 
and angle of the spiral groove. 

[Claims] 

[Claim 1] A liquid crystal ejecting apparatus comprising a 
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sleeve for receiving an axis, a bearing provided between the 
axis and the sleeve, a driving means for giving relative 
rotation to the axis and the sleeve, a fluid transfer unit 
provided between the axis and the sleeve by forming a groove 
in the inner surface of the sleeve, a liquid crystal 
ejecting pump composed of an inflow hole and an outflow hole 
for supplying the flowing liquid crystal to the fluid 
transfer unit, and a movement mechanism provided at any one 
of the liquid crystal ejecting pump and a panel substrate so 
as to define a relative position between the liquid crystal 
ejecting pump and the panel substrate. 

[Claim 2] The liquid crystal ejecting apparatus according 
to claim 1, wherein the movement mechanism for defining the 
relative position is an XY stage. 

[Claim 3] The liquid crystal ejecting apparatus according 
to claim 1, wherein beads are added to the liquid crystal. 

[Claim 4] The liquid crystal ejecting apparatus according 
to claim 1, wherein a circulation path connecting the inflow 
hole and the outflow hole and a means for switching the 
circulation path are formed in the fluid transfer unit. 

[Claim 5] The liquid crystal ejecting apparatus according 
to claim 1, wherein a plurality of the liquid crystal 
ejecting pumps are combined. 

[Claim 6] The liquid crystal ejecting apparatus according 
to claim 1, wherein the number of rotations of the driving 
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means is controlled while the temperature of the flowing 
liquid crystal. 

[Claim 7] The liquid crystal ejecting apparatus according 
to claim 1, wherein a sealing means for preventing 
impurities from entering the liquid crystal is provided 
between the bearing and the fluid transfer unit. 

[Claim 8] The liquid crystal ejecting apparatus according 
to claim 1, wherein the sealing means is a compressed gas. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Applicability] 

The present invention relates to a liquid crystal 
ejecting apparatus for applying liquid crystal to the inner 
surface of a substrate, for example, in a process of 
assembling a liquid crystal display panel. 
[0002] 

[Description of the Related Art] 

In a process of manufacturing a liquid crystal panel, 
the technique of enclosing liquid crystal in a gap between 
two substrates to be bonded to each other has an important 
role of affecting performance of the liquid crystal panel 
such as uniformity of image quality. Accordingly, a 
technique of enclosing the liquid crystal in the liquid 
crystal panel with uniformity is required for manufacturing 
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a liquid crystal panel. 
[0003] 

Now, a conventional liquid crystal dropping apparatus 
is described as a specific example thereof. Fig. 7 shows a 
basic construction of the conventional liquid crystal 
dropping apparatus. In Fig. 7, reference numeral 1 denotes 
a substrate, reference numeral 2 denotes liquid crystal, and 
reference numeral 3 denotes a nozzle. Reference numeral 200 
denotes a piston, reference numeral 201 denotes a cylinder, 
and reference numeral 202 denotes a pressing mechanism. The 
liquid crystal is dropped from the end of the nozzle by 
means of operation of the pressing mechanism. 

[0004] 

Operations of the liquid crystal dropping apparatus 
having the above-mentioned construction are described. 
First, the dropping apparatus in which the nozzle is 
attached to the end is disposed over the surface of the 
substrate. The liquid crystal is filled in the cylinder. 
When the end of the nozzle is positioned at a dropping point, 
the cylinder is moved by means of operation of the pressing 
means and the liquid crystal is dropped from the end of the 
nozzle. Here, a screw transfer mechanism is used as the 
pressing mechanism. After dropping, the substrate or the 
nozzle is moved to a next dropping point by means of the 
movement mechanism such as the XY table and then the same 
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operation is repeated. In this way, by uniformly dropping 
the liquid crystal onto the substrate and bonding two 
substrates, the liquid droplets which have been separated 
are connected to each other and thus the liquid crystal is 
uniformly filled in the gap between the two substrates. 
[0005] 

[Problems to be Solved by the Invention] 

However, in the conventional construction, since the 
resolution of the pressing mechanism such as resolution and 
mechanical backlash of a ball screw is limited and the 
amount of liquid crystal to be dropped is deviated, it is 
difficult to accurately control the amount of flow. As a 
result, blurs occur in an image. 
[0006] 

The present invention is contrived to solve the above- 
mentioned problems and it is an object of the present 
invention to provide a liquid crystal dropping apparatus in 
which the accuracy of ejection can be improved and the 
reliability can be enhanced. 
[0007] 

[Means for Solving the Problems] 

In order to accomplish the object, the liquid crystal 
dropping apparatus according to the present invention has 
the following constructions. 
[0008] 
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That is, according to claim 1, there is provided a 
liquid crystal ejecting apparatus comprising a sleeve for 
receiving an axis, a bearing provided between the axis and 
the sleeve, a driving means for giving relative rotation to 
the axis and the sleeve, a fluid transfer unit provided 
between the axis and the sleeve by forming a groove in the 
inner surface of the sleeve, a liquid crystal ejecting pump 
composed of an inflow hole and an outflow hole for supplying 
the flowing liquid crystal to the fluid transfer unit, and a 
movement mechanism provided at any one of the liquid crystal 
ejecting pump and a panel substrate so as to define a 
relative position between the liquid crystal ejecting pump 
and the panel substrate. 

[0009] 

Claim 2 provides the liquid crystal ejecting apparatus 
according to claim 1, where the movement mechanism for 
defining the relative position is an XY stage. 

[0010] 

Claim 3 provides the liquid crystal ejecting apparatus 
according to claim 1, wherein beads are added to the liquid 
crystal. 

[0011] 

Claim 4 provides the liquid crystal ejecting apparatus 
according to claim 1, wherein a circulation path for 
connecting the inflow hole and the outflow hole and a means 
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for switching the circulation path are formed in the fluid 
transfer unit. 
[0012] 

Claim 5 provides the liquid crystal ejecting apparatus 
according to claim 1, wherein a plurality of the liquid 
crystal ejecting pumps is combined. 

[0013] 

Claim 6 provides the liquid crystal ejecting apparatus 
according to claim 1, wherein the number of rotations of the 
driving means is controlled while the temperature of the 
flowing liquid crystal. 

[0014] 

Claim 7 provides the liquid crystal ejecting apparatus 
according to claim 1, wherein a sealing means for preventing 
impurities from entering the liquid crystal is provided 
between the bearing and the fluid transfer unit. 

[0015] 

Claim 8 provides the liquid crystal ejecting apparatus 
according to claim 1, wherein the sealing means is a 
compressed gas. 
[0016] 
[Operation] 

According to the above-mentioned constructions, by 
giving a circumferential speed to the transferred fluid by 
means of relative movement of the axis and the sleeve 
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through rotation, it is possible to stir the liquid crystal 
and to eject a predetermined or minute amount of liquid 
crystal. In addition, by changing the number of rotations, 
it is also possible to control the amount of liquid crystal 
flowing out of the nozzle to a predetermined amount. 

[0017] 
[Embodiments] 

(First Embodiment) 

Now, a first embodiment of the present invention will 
be described with reference to the drawings. 
[0018] 

In Fig. 1, reference numeral 1 denotes a substrate 
which is positioned at an ejecting position by an XY table. 
Reference numeral 2 denotes liquid crystal. Reference 
numeral 3 denotes a nozzle from which the liquid crystal 2 
is ejected. Reference numeral 4 denotes an axis which has a 
spiral groove 101. Reference numeral 5 denotes a sleeve, 
reference numeral 6 denotes a motor which is connected to an 
end of the axis 4. The axis 4 is rotated by the motor 6. 
Reference numeral 7 denotes liquid crystal, reference 
numeral 8 denotes a liquid crystal vessel, and reference 
numeral 9 denotes a pipe for injecting the liquid crystal 
into the apparatus. The liquid crystal 7 stored in the 
liquid crystal vessel 8 is injected into a gap between the 
axis 4 having the spiral groove 101 and the inner surface of 
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the sleeve 5 through the pipe 9. Here, reference numerals 
10 and 11 denote a bearing, reference numeral 12 denotes a 
housing, reference numeral 13 denotes a packing, and 
reference numeral 14 denotes a cover. Reference numerals 15 
and 16 denote a support. 
[0019] 

Fig. 2(a) is an enlarged view of the axis and the 
sleeve and Fig. 2(b) is an enlarged view illustrating a case 
where a groove is formed in the sleeve. 

[0020] 

Operations of the liquid crystal ejecting apparatus 
having the above-mentioned construction will be described. 
In Fig. 1, first, when the axis is not rotated, the liquid 
crystal is not dropped from the end of the nozzle. Next, 
when the axis is rotated by the motor, the liquid crystal is 
pushed out toward the end of the nozzle by means of 
affection of the fluid transfer unit between the axis and 
the sleeve, thereby ejecting the liquid crystal. Here, it 
is possible to change the amount of liquid crystal to be 
ejected by changing the number of rotations of the axis and 
the shape and angle of the groove. 

[0021] 

According to the present embodiment described above, 
since the axis, the sleeve for receiving the axis, and the 
rotation mechanism are provided and the groove is formed in 
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the axis or the sleeve, it is possible to stir and drop the 
liquid crystal by relatively moving the axis and the inner 
surface of the sleeve having the groove. Here, the spiral 
groove for transferring the fluid has a depth of several 
microns to several tens microns and may be formed in any one 
of the axis and the inner surface of the sleeve as shown in 
Figs. 2 (a) and 2 (b) . 
[0022] 

In order to uniformly apply the liquid crystal onto the 
panel substrate, it is necessary to sequentially vary the 
relative position between the panel substrate and the liquid 
crystal ejecting pump. In the first embodiment, by 
sequentially varying the relative position between the panel 
substrate and the liquid crystal ejecting pump with the XY 
table, the liquid crystal is uniformly applied onto the 
panel substrate. 

[0023] 

As described above, according to the present embodiment, 
since the liquid crystal ejecting pump and the XY table are 
provided, it is possible to stir and apply the liquid 
crystal onto the panel substrate by relatively moving the 
liquid crystal ejecting pump and the applying surface of the 
panel substrate with the XY table. 
[0024] 

(Second Embodiment) 
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Now, a second embodiment of the present invention will 
be described with reference to the drawings. 
[0025] 

The construction shown in Fig. 3 is similar to those of 
Figs. 1 and 2, except that a circulation path 17 and a valve 
18 as a flow switching means are provided in the sleeve. 

[0026] 

Operations of the liquid crystal ejecting apparatus 
having the above-mentioned construction will be described. 
First, the axis is rotated by the rotation mechanism. At 
this time, when the valve 18 is closed, the liquid crystal 
is dropped similarly to Figs. 1 and 2. Here, when the valve 
is opened during rotation of the axis, the liquid crystal 
below the sleeve is circulated upwardly through the 
circulation path 17. Accordingly, the liquid crystal is not 
dropped. That is, the ejection of the liquid crystal can be 
controlled by switching the valve. 

[0027] 

According to the present embodiment described above, 
since the axis, the sleeve for receiving the axis, and the 
rotation mechanism are provided and the groove is formed in 
the axis or the sleeve, it is possible to stir and drop the 
liquid crystal by relatively moving the axis and the inner 
surface of the sleeve having the groove. In addition, it is 
possible to control the ejection of liquid crystal by 
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turning on and off the valve. 
[0028] 

In the second embodiment, the circulation path 17 and 
the valve 18 are provided in the sleeve. However, the 
circulation path 17 may be a tube or pipe allowing the 
liquid crystal to flow therethrough and the valve 18 may be 
a flow control unit. 

[0029] 

(Third Embodiment) 

Now, a third embodiment of the present invention will 
be described with reference to the drawings. 
[0030] 

The construction shown in Fig. 4 is similar to those 
shown in Figs. 1 and 2, except that a plurality of liquid 
crystal ejecting pumps is combined. 

[0031] 

According to the present embodiment described above, it 
is possible to apply the liquid crystal for a short time by 
combining a plurality of liquid crystal ejecting pumps. 

(Fourth Embodiment) 

Now, a fourth embodiment of the present invention will 
be described with reference to the drawings. 
[0032] 

The construction shown in Fig. 5 is similar to those 
shown in Figs. 1 and 2, except that a device for detecting 
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the temperature of liquid crystal and a means for 
controlling the number of rotations are provided. 
[0033] 

Operations of the liquid crystal ejecting apparatus 
having the above-mentioned construction will be described 
with reference to Fig. 5. 

[0034] 

First, the basic operations of the liquid crystal 
ejecting pump are similar to those of the first embodiment. 
Here, since the viscosity of liquid crystal depends upon its 
temperature, the amount of ejected liquid crystal varies at 
the same number of rotations. Accordingly, it is necessary 
to eject a constant amount of liquid crystal regardless of 
variation in temperature. That is, the temperature of the 
liquid crystal existing in the fluid transfer unit is 
measured with a temperature detecting device such as a 
thermoelectric couple. Then, the information on the 
variation in temperature is fed back to the means for 
controlling the number of rotations. Accordingly, even when 
the viscosity varies due to the variation in temperature, a 
constant amount of ejected liquid crystal is kept by 
changing the number of rotations. Here, Fig. 5(b) is a 
block diagram illustrating the control method described. 

[0035] 

According to the present embodiment described above, it 
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is possible to eject a constant amount of liquid crystal, by 
providing the device for detecting the temperature of liquid 
crystal and the means for controlling the number of 
rotations . 

[0036] 

(Fifth Embodiment) 

Now, a fifth embodiment of the present invention will 
be described with reference to the drawings. 
[0037] 

The construction shown in Fig. 6 is similar to those 
shown in Figs. 1 and 2, except that a sealing means for 
preventing impurities from entering the liquid crystal is 
provided between the bearing and the fluid transfer unit. 

[0038] 

Operations of the liquid crystal ejecting apparatus 
having the above-mentioned construction will be described 
with reference to Fig. 6. Fig. 6 is an enlarged view of the 
sealing means according to the fifth embodiment. 

[0039] 

First, the basic operations of the liquid crystal 
ejecting pump are similar to those of the first embodiment. 
Here, N2 gas which is a compressed gas as the sealing means 
is allowed to flow between the liquid crystal flowing in the 
fluid transfer unit and the bearing, thereby preventing 
impurities from entering the liquid crystal. 
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[0040] 

According to the present embodiment described above, it 
is possible to eject the liquid crystal without added 
impurities by providing the sealing means for preventing 
impurities from entering the liquid crystal between the 
bearing and the fluid transfer unit. 
[0041] 
[Advantages] 

As described above, the present invention provides a 
liquid crystal ejecting apparatus comprising a sleeve for 
receiving an axis, a bearing provided between the axis and 
the sleeve, a driving means for giving relative rotation to 
the axis and the sleeve, a fluid transfer unit provided 
between the axis and the sleeve by forming a groove in the 
inner surface of the sleeve, a liquid crystal ejecting pump 
composed of an inflow hole and an outflow hole for supplying 
the flowing liquid crystal to the fluid transfer unit, and a 
movement mechanism provided at any one of the liquid crystal 
ejecting pump and a panel substrate so as to define a 
relative position between the liquid crystal ejecting pump 
and the panel substrate. Accordingly, it is possible to 
embody an improved liquid crystal ejecting apparatus which 
can eject liquid crystal containing powders as well as 
liquid crystal, by relatively moving the groove of the axis 
or the sleeve and the opposite surface thereof by means of 
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rotation. 

[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a schematic view of a liquid crystal ejecting 
apparatus according to a first embodiment of the present 
invention . 
[Fig. 2] 

Fig. 2 is an enlarged view of an axis and a sleeve of 
the liquid crystal ejecting apparatus according to the first 
embodiment of the present invention. 
[Fig. 3] 

Fig. 3 is a schematic view of a liquid crystal ejecting 
apparatus according to a second embodiment of the present 
invention. 
[Fig. 4] 

Fig. 4 is a schematic view of a liquid crystal ejecting 
apparatus according to a third embodiment of the present 
invention. 
[Fig. 5] 

Fig. 5 is a schematic view of a liquid crystal ejecting 
apparatus according to a fourth embodiment of the present 
invention. 
[Fig. 6] 

Fig. 6 is a schematic view of a liquid crystal ejecting 
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apparatus according to a fifth embodiment of the present 
invention . 
[Fig. 7] 

Fig. 7 is a schematic view of a conventional liquid 
crystal dropping apparatus. 
[Reference Numerals] 
1 : SUBSTRATE 
2: LIQUID DROPLET 
3: NOZZLE 
4: AXIS 
5: SLEEVE 
6 : MOTOR 

7: LIQUID CRYSTAL 

8: LIQUID CRYSTAL VESSEL 

9: PIPE 

10, 11: BEARING 

12: HOUSING 

13: PACKING 

14: COVER 

15, 16: SUPPORT 

17: CIRCULATION PATH 

18: ON/OFF VALVE 

101, 102, 103: GROOVE 

200: PISTON 

201: CYLINDER 
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202: PRESSING MECHANISM 

301: XY TABLE 

401: TEMPERATURE DETECTING DEVICE (THERMOELECTRIC 
COUPLE) 

402: MEANS FOR CONTROLLING THE NUMBER OF ROTATIONS 

501: N 2 SEALING MEANS 

502: N 2 GAS SUPPLY PIPE 

503: N 2 GAS DISCHARGE PIPE 



